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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 1-2, 7-8, 10-1 1 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lombard et al in view of WO 9712709 and further in view of Aoyama et al and Fleming et 
al. 

Lombard et al (col. 8, lines 16+, Fig. 19) teach the claimed rheoforming apparatus, 
including a first sleeve (shot sleeve 300) for releasing semi-solid slurry B; a pivotable and flared 
second sleeve (forming vessel 202), a first plunger 212, 230; thermal jacket 204 with temperature 
control unit installed around the second sleeve (forming vessel 202); a stirring unit 
(electromagnetic stator 206), wherein the thermal jacket 204 and the stirring unit 
(electromagnetic stator 206) move together with the second sleeve (forming vessel 202) for the 
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purpose of stirring the molten metal in the second sleeve and controlling the temperature and 
non-dendritic and solid fraction of semi-solid metallic slurry in the second sleeve and coupling 
the first sleeve and transporting the slurry for rheoforming. 

Lombard et al fail to teach the use of a sealing member or stopper. However, WO '709 
(page 5, lines 7+) teaches the use of a sealing member or stopper (cutoff valve 9) or disc 25 in 
thixotropic casting for the purpose of effectively opening or closing the end of the second sleeve 
(forming vessel 2). It would have been obvious to one having ordinary skill in the art to provide 
Lombard et al the use of a sealing member or stopper (cutoff valve 9) or disc 25 in thixotropic 
casting as taught by Kelly et al in order to control the flow of the slurry through the end of the 
second sleeve and effectively transport the slurry into the first sleeve for rheoforming. 

Lombard et al in view of WO 9712709 fails to teach the use of a time control unit for 
starting and stopping the stirring unit in terms of the pouring of molten metal and "crystalline 
nuclei formation. 

However, Aoyama et al (col. 4, lines 32+) teach the use of applying EM field (motion 
exerted on the melted metal) concurrently loading the molten metal to the slurry sleeve (slurry 
container 1) when a portion of the melted metal reaches a temperature below the liquidus 
temperature and cooling the melted metal at a cooling rate of 3 °C/sec or less, preferably 0.4 
°C/sec or less for generating homogeneous crystal nuclei and preventing occurrence of dendrite 
for the purpose of controlling the fine-grained equiaxed semi-solid slurry and reducing slurry 
cycling time. Further, Fleming et al (col. 4, lines 46+) teach the use of stopping EM field 
(agitation) to the vessel after some solid fraction of 0.01-0.2 by weight has formed in the molten 
metal through rapid cooling with a cooling rate in claimed range 0.2-5.0 °C/sec (see Fig. lb) for 
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the purpose of effectively controlling the fine-grained equiaxed semi-solid slurry (casting) of 
solid fraction 10-50% (col. 5, lines 6+) by weight and primary particle size between 1-1000 
microns (col. 6, lines 1 1+) by controlled cooling. It would have been obvious to one having 
ordinary skill in the art to provide Lombard et al in view of WO 9712709 the use of applying EM 
field concurrently loading the molten metal to the slurry sleeve (slurry container 1) and the use of 
stopping EM field (agitation) to the vessel after some solid fraction of 0.01-0.2 by weight has 
formed through controlled cooling as taught by Aoyama et al and Fleming et al in order to 
effectively controlling the fine-grained equiaxed semi-solid slurry (casting). 

Regarding to claim 7 5 Lombard et al in view of WO '709 and further in view of Aoyama 
et al and Fleming et al fails to teach the use a temperature control unit installed around the first 
sleeve. However, the use of temperature control unit installed around the first sleeve such as the 
one coupled with the thermal jacket 204 installed around the first sleeve have been obvious to 
one having ordinary skill in the art for the purpose of further adjusting and controlling slurry 
temperature. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lombard et al in 
view of WO 9712709 and further in view of Aoyama et al and Fleming et al and Carden et al. 

Lombard et al in view of WO 9712709 and further in view of Aoyama et al and Fleming 
et al fails to teach the use a forming unit. However, Carden et al (col. 4, lines 45+ and Fig. 7) 
teach the use of a forming unit including billet die 56 and saw 60 for the purpose of forming a 
predetermined billet 1 . It would have been obvious to one having ordinary skill in the art to 
provide Lombard et al in view of WO 9712709 and further in view of Aoyama et al and Fleming 
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et al the use of a forming unit as taught by Carden et al in order to effectively form a 
predetermined billet. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lombard et al in 
view of WO 9712709 and further in view of Aoyama et al, Fleming et al, Carden et al and 
Klotzbicher et al. 

Lombard et al in view of WO 9712709 and further in view of Aoyama et al, Fleming et al 
and Carden et al fails to teach the use a forming unit comprising a transfer roller and a cooler. 
However, Klotzbicher et al (col. 3, lines 1 1+) teach the use of a forming unit comprising a 
transfer roller (roller trackl3) and a cooler (cooling or quenching facility 14) for the purpose of 
transferring and cooling the formed billets. It would have been obvious to one having ordinary 
skill in the art to provide Lombard et al in view of WO 9712709 and further in view of Aoyama 
et al, Fleming et al and Carden et al the use of a forming unit comprising a transfer roller and a 
cooler as taught by Klotzbicher et al in order to effectively form, transfer and cool the formed 
billet. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lombard et al in 
view of WO 9712709 and further in view of Aoyama et al, Fleming et al, Carden et al and Collot 
et al. 

Lombard et al in view of Kelly et al and further in view of Aoyama et al, Fleming et al, 
Carden et al fails to teach the use a forming unit comprising a press die. However, Collot et al 
(col. 3, lines 1 1+) teach the use of a press die 16 for the purpose of press forming a 
predetermined product. It would have been obvious to one having ordinary skill in the art to 
provide Lombard et al in view of WO 9712709 and further in view of Aoyama et al, Fleming et 
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al and Carden et al the use of a forming unit comprising a press die as taught by Collot et al in 
order to effectively press and form a predetermined product. 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lombard et al in 
view of WO 9712709 and further in view of Aoyama et al, Fleming et al and Clark. 

Lombard et al in view of WO 9712709 and further in view of Aoyama et al and Fleming 
et al fails to teach the use of a forming die. However, Clark (col. 5, lines 19+) teaches either the 
use of a forming die having a die cavity 123 formed by die parts 121 and 126 for the purpose of 
effectively casting a predetermined product. It would have been obvious to one having ordinary 
skill in the art to provide Lombard et al in view of WO 9712709 and further in view of Aoyama 
et al and Fleming et al the use of a forming die as taught by Clark in order to effectively cast a 
predetermined product. 

8. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lombard et al in 
view of WO 9712709 and further in view of Aoyama et al, Fleming et al and Wang. 

Lombard et al in view of WO 9712709 and further in view of Aoyama et al and Fleming 
et al fails to teach the use of a non-magnetic material for the second sleeve. However, Wang 
(col. 5, lines 4+) teaches the use of a non-magnetic material for the second sleeve for the purpose 
of effectively ensuring the efficiency of electromagnetic field in the stirring slurry process. It 
would have been obvious to one having ordinary skill in the art to provide Lombard et al in view 
of WO 9712709 and further in view of Aoyama et al and Fleming et al the use of a non-magnetic 
material for the second sleeve as taught by Wang in order to effectively stir slurry in the sleeve. 

9. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lombard et al in 
view of WO 9712709 and further in view of Aoyama et al, Fleming et al and Peleschka et al. 
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Lombard et al in view of WO 9712709 and further in view of Aoyama et al and Fleming 
et al fails to teach the use of branching the second sleeve from the first sleeve inserted with a 
second plunger. However, Peleschka et al (page 3, paragraph 35+) teach the use of branching 
the second sleeve (transport chamber 8) from the first sleeve (casting chamber 7) inserted with a 
second plunger (casting plunger 1 1) in the first sleeve for the purpose of effectively die casting 
the slurry into a predetermined product. It would have been obvious to one having ordinary skill 
in the art to provide Lombard et al in view of WO 9712709 and further in view of Aoyama et al 
and Fleming et al the use of branching the second sleeve from the first sleeve inserted with a 
second plunger as taught by Peleschka et al in order to die cast the slurry into a predetermined 
product. . 

Response to Arguments 

12. Applicant's arguments filed on 1 1/27/06 have been fully considered but they are not 
persuasive. In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by combining or 
modifying the teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 
5 USPQ2d 1596 (Fed. Cir. 1988) and/« reJones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992). In this case, applicant argued that Lombard et al in view of WO 9712709 fails to teach 
the use of applying EM field and timing to the sleeve concurrently loading the molten metal to 
the sleeve. 
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However, Aoyama et al (col 4, lines 32+) teach the use of applying EM field (motion 
exerted on the melted metal applied by frequency and induction) concurrently loading the molten 
metal to the sleeve (slurry container 1) and controlling the loading timing of molten metal and 
EM field (motion exerted on the melted metal selected by frequency and induction) such that a 
portion of the melted metal reaches a temperature below the liquidus temperature and cooling the 
melted metal at a cooling rate of 3 °C/sec or less, preferably 0.4 °C/sec or less for generating 
homogeneous crystal nuclei and preventing occurrence of dendrite for the purpose of controlling 
the fine-grained equiaxed semi-solid slurry and reducing slurry cycling time. It would have been 
obvious to one having ordinary skill in the art to provide Lombard et al in view of WO 9712709 
the use of applying EM field or applying frequency and induction during loading the molten 
metal to the sleeve (slurry container 1) as taught by Aoyama et al in order to control the fine- 
grained equiaxed slurry (non-dendritic casting) in the sleeve. 

13. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the mailing date of this final action. 
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Conclusion 



14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ing-Hour Lin whose telephone number is (571) 272-1 180. The 
examiner can normally be reached on M-F (9:00-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



I.-H. Lin 



2/20/07 




